
POLYGALAGRAND1FLORA(POLYGALACEAE)
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CLIFTON E. NAUMAN

morphological statistic !i nl.urj i, \,,,| I ml pibnolo , ml n„ 1m
l

' "" "^» r« that tin >u.nplc\ consists ,,l i sinyk spins with three inrraspccific
taxa. A probable pin lo - n\ | ( caption m.l i kc\ to m mix , of the complex are
provided. The new combination I'n/j^/L, vj^nUflnr,, subsn. krinu, (Chodat) Nauman

Polygala grand/flora Walter

which have been treated in a n

(1893) recognized nine taxa, five species and at least four varieties, which
may now be attributed to this complex. The complex has been construed

as consisting of two oi mon distinci pi i including/' kriigii Chodat and
P. grandijlora, the latter represented by three varieties. This treatment was
followed by Blake (1924) and more recently by Long and Lakela (1971).
Small (1933) treated rh complex i pat r« < mi Asemeia Raf., con-

taining four species. A more recent treatment of the P. grandifiora complex
was presented by Gillis (1975) for Bahamian material in which only one
species and two varieties were recognized.

The question of which treatment is best still remains, as stated by Gillis

(1975, p. 40), "The whole complex of Polygala grandifiora needs thorough
biosystematic study." My investigation pre ents another interpretation of

the complex based on more complete morphological, statistical, ecological,

disti ibutio i il < ytoIo< i< I ind palyi n\>< k i| * ,1, n < <

More than 1100 specimens were examined in the field and herbaria.

Types and general collections were borrowed from the following institu-

tions: ALA, BM, DUKE, FAU, FSU, FTG, GA, GH, K, LL, MLSS, MO,
NLU, NY, SMU, TENN, TEX, UNC, US, USF, UWFP. In the systematic

trc itmc it < nl\ p onuii' up m m ih, <• o , n hu ne- i m I

Drawings were made from xerographic reproductions and photographs.

Two mounting procedures were used lor pollen preparations, acetolysis

technique of Erdtman (1952) and fresh mounting in Luparal; the termi-

nology is largely that of Erdtman (1952). Mitotic chromosome counts are

based on stem tips stained by the Feulgen technique and squashed in 45%
acetic acid. Meiotic counts are based on anthers squashed in aceto-orecin.

Voucher specimens for chromosome counts, palynological, and morphological
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ring largely in overall size, in trichome type on the outer sepal margins,
and in coloration of the wings and corolla.

Wing length/width ratios show no significant differences among (he

taxa, averaging 1.147. Individually wing lengths and widths show differ-

ences anions th< taxa exhibiting a gradation from larger to smaller wings
from variety grand

i

'/lor,/ to variety angnMt\olia 10 subspecies knigu (Fig. 4).
A similiar gradation in size occurs in the length of the upper sepals. Aver-
age upper sepal lengths range from 2.37 mm in variety grand/flora to 2.06
mmin variety angi/siifolia to I 7S mmm subspecies l-r/ig /

The outer sepal margins range from glandular- dime to ciliate in all

three taxa with a mixture oi glandulai and non glandular trichomes being
most frequent. Variety angmtifolia shows a tendency for more plants to

possess glandular trichome onlj ubspech k i i tendency toward non-
glandular trichomes only, and variety grandiflora a tendency toward a

In addition to the overall background color of the wings, the veins show
varying degrees of purple coloration which contrasts with the background
color giving the wings a reticulated appearance. The pigmentation is

especially noticeabh dvi ;; ium m< whui ih, u ings mu ins mo,i ( ,i ill.

background co'oi < ll thre i oi (xhibii i range om rum-reticulated (veins

lacking any visib'e purple coloration) to strongly reticulated (veins de-

cidedly dark purph ) Reticulation is o;d\ u eful for determinations when

of the miiM llowei parts is usualb as,'- ated with the reticulated condition.

Seed lengths, widths, and length/width ratios demonstrate gradations

among the taxa but are of little value in i 1 ntif'u ition due to wide range
overlaps (Fig. 4).

The seedlings are indistinguishable among the taxa. Germination is of

the typical epigeal type. Cotyledons are narrowly ovate-oblong to elliptic

with an acute base and obtuse tip. Hypoco
)

Is an om. times more densely

pubescent in xMin^ «, aid 'la hen pi ;ent, trichomes arc of the in-

Pollen in all three taxa are 13-17 polycolporate. isopolar monads, circu-

lar in polar view and circu'ar to elliptic in equatorial view, bach apocolpium
ha i in "Li! u f\ uiuilii .i run ul km ions il o u I

' ^m ,n J uutu ad
occasionally 'fissun hi dept ons 11 fim oi less in width and several

microns in length. The exine is 1.5-3.0 fim in thickm , im acetolyzed

material). Sexint iml i xin i ind tinci In n i i .1
!

r brown colo n

Variety angustifolia md uhsnecic kntg both demonstrated tatisticalh

significant differences (p <().()() I from variety grand'! flora in equatorial

axis length, although frequencj distributions indicated similar modal values

for all three taxa, about 32 /xm. Both varieties of subspecies grand/flora

differed statistically from subspecies krugi'i, but not from each other, in
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polar axis length and colpi number. Su bspecies / <v/g/7 shows a tendency

toward shorter and wider pollen grains with mo, :•( iolpi lli.Ui suhspcucs

gi\tih//llni\i. Average polar equatorial axi s length i mi ids decrease from va-

riety gm/ul/jlom to variety august/joint to subspecic s krugii (1.243 to 1.194

1.036 respectively). Pollen is illustrated by a palyuogram in Figure 5.

CYTOLOGY

Lewis and Davis (1962) reported P. grjndiflont to be a tetraploid with

n = 14, based on material from Cilades County, Florida. 1 have examined

their voucher material (Lewis 5680, MO, TEX) and determined it to be

variety <tii(>//sti folia. Counts in this study confirm the report of Lewis and

Davis of a tetraploid with n = 14 and show 2n = 28 (Ntutnnm 1180, 1185.

both from Palm Beach County, Florida). No other counts are known for

this species.

HCOLOGY

Both variety gniudijlnni and variety ,iug//sli\n!ij occur in similar habitats,

sites, generally dry , sandy ha bitats. 1

tween these varied. s are onh obvious

for variety grandifi • beach

remnants of older types of h abitats.

pine llatwoods of 5

vraiety grandiflora seldom ooairs. Su

flowZfperio^ lepends on
,;,;';':

Florida peninsula vnVl, H, n:

ate regions of the :state. This t M.pk.,1

isotherm illustrated by Greller (1980,

regio

on ,
-m lm<

ilowering periods for subspecies gi\nic!illoi\i. The second line extends

Pasco County southwesterly to Cilades and Hendry Counties and then i

easterly to the Merrit Island region of Brevard County, approximatii

11" C isotherm (See Greller, loc. cit.). South of this line subspecies e,

/loni (lowers all year, but north of this line the dowering period runs

March to August. Occasional specimens will flower at other times (

year, but there is a definite difference in the peak flowering pcrio

large number of morphologic

suggest that all three taxa
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Figure 5. Palynogram

or both of (Ik: other

type which does not c

i may he use. I to dist in l

exhibits any character state not found in

with the exception of the spreading pubes

in Mib puic, I,/"-' i iun those diii.iiui'

them show intergradations or trends across all three taxa.

Twenty three characters measured on more than 525 specimens were

ranged according to the method described by See ah and Sokal (1973).

Mean values of the ranged data for each character were then used to com-

pute the Euclidean distances arnorii iln taxa in i '-dim nsional hyperspace

Correlation coefficients were also calculated as a measure of similarity. The
matrices of distance values and correlation coefficients, and the phenograms

resulting from single linkage clustering ar< given in I igure 6. The results

of the phenetic comparisons correspond to the following hypothesis for the

development of the P. grand/flora complex.

Pol < I , il m/ appeal to h u ,< n i An « o stal Plain of the

southeastern United States and to have occurred there at least as early as

the late Tertiary or early Quaternary Periods. According to the "Orange

Island Hypothesis" a series of islands existed during that time period in



lo

an area which is now part of the Florida peninsula (e.g. James, 1961).

ra may have become isolated on these island

h» in i. * nilil iip \ i ii i\ i
i

d

li. Sea level

changes during the Miocene may have then allowed the Coastal Plain form

to spread southward (in to rhi ncwl) emergen peninsula Simultaneously,

(lie inline. 1\ isolated insular populations spread southward. The renewed

sympatry between these populations would then permit a renewed gene

flow, possibly accounting for the morphological intermedial) in the extant

populations. Before, during or after reaching the southern portions of the

Florida peninsula, including the Florida. Keys, some portion of the popula-

tions reached the ( ribb in Islands I Ik < populations were then isolated

in a manner similar to that proposed for the early ancestors of variety

cingustijolid, ultimately giving rise to subspecies kn/gii. This subspecies

appears to have arisen from ancestors more closely related to variety

unjust if olid based on the morpho'o^cal similarity between these two taxa

(Fig. 6).

ime In In rgued thai hspecies / viti is a separate species and was

present in the Caribbean prior to subspecies gi\niJill<n\i reaching the Florida

peninsula. However, the similarities between ihese two ia\a art ioo gieat

to ignore. They show similarities in every feature examined. Since sub-

species [•yjini/iinrj also occurs in the Caribbean, further argument could be

made that the two populations have not been isolated long enough for diverg-

ence at the subspecilii level to occur. Yet. there is a possibility that the present

overlap of ranges is the result ot relatively recent homovectant dispersal to

and from the Caribbean Islands. The lack of variety dugustifolid in the

Bahamas dn<\ of sul n < i m lo. ul i m.t\ lx due, at least in part, to

a hub oi stumble habitats m both phu.es.. Colonizing ability may also be a

factor. The wider distribution of variety tg", li/Ior,, uggesis n ha i greaiei

ability to colonize than the other taxa. Differences in colonizing ability

become particular!) relevant It homoveitaru dispersa.1 is assumed to equalize

the dispersal capabilities of all three taxa. As discussed by Tryon (1970),

if two taxa are equal in dispersal abilities, then the taxon with the greater

colonizing ability is less libel) to prodtue endemic taxa in isolated areas

because of more frequent gen< ibn i i. variel) sit\ hi narrow ei

range than variety grdudijlont, it is probably a less efficient colonizer and

therefore a more I I l\ n 1 i I > u i < i ot il i It is

still uncertain why variety :•, j;;Jj llorj has been able to colonize where the

other taxa have not. The phenograms in Figure n depict a probabU phylo-

geny for the taxa within the P. gno/difloni complex.

ascending, largely perennial herbs. Ro
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Figure 6. Phcnctic analysis ,»i the /'o/i/v/,/ vr.ut.lnl,,.



tap roots or slender, fibrous roots in younger plants. Stems simple or branched,

0C3-I00 dm tall, glabrous to tomentose with short, incurved, appressed

trichomes or spreading trichomes, sometimes with a blistered or pustulate

appearance. Leaves simple, alternate, entire, exstipulate, linear to ovate-

-rhomboid, apically acute to obtuse or rounded, occasionally mucronulate,

basally acute, sometimes slightly revolute, pubescence as in the stems, tex-

ture subcoriaceous to slightly mcbranous, 6-64 mmlong, 0.25-15.0 mmwide,

2-46 times longer than wide. Petioles ca 1-4 mm long, slightly winged

laterally or not. Inflorescence a terminal, subterminal, or axillary, arching to

erect loose raceme up to ca 2 dm long, 1-2.5 cm wide; peduncles 3-17 mm
long. Pedicels 1-4 mmlong, articulated to the rachis. Bracts narrowly tri-

angular, 3 per flower; 2 lateral, 0.25-0.4 mmlong, cauducous bracts and 1

lower, 0.75-1.5 mmlong, sometimes persistent bract. Flowers perfect, zygo-

morphic, pale green to deep purple with 1 free and 2 fused outer sepals, and

2 lateral inner sepals (wings), all sepals persistent. Outer, upper sepal is

1.2-3 mmlong, lanceo'ate to lanceolate ovate, and deltoid at the tip; lower

2 are fused to ca 3/4's their length, ovate-lanceolate with acute to deltoid

or obtuse lobes; margins of the outer sepals with glandular to non-glandular

trichomes. Wings 2.5-7.0 mmlong, 2.0-6.5 mmwide, 0.8-1.6 times longer

quadrangular, and short-clawed. Corolla cauducous, of 2 superior, imbricate

petals which are basally coalescent to a third lower petal (keel), pale to

deep purple with a short, yellow throat; keel without a crest, basally pube-

scent. Stamens 8, fused to ca 1/2 the filament length; anthers 1-celled,

apically, introrsely and poricidally dehiscent. Ovary single, superior, and

bilocular. Style single, slender, bent upward with an apical stigma and

subapical brush of unicellular, unbranched trichomes. Capsule 2-celled, 2-

sceded, dehiscent, ovate to oblong, emarginate, slightly winged, bright to

dark green, 3.25-5.25 mmlong, 2-3 mmwide, sparsely pilose to glabrous

at maturity, with a short stipe-like base. Seeds cylindrical to ellipsoid-

cylindrical, 1.1-2.5 mm long, 0.5-0.75 mmwide, with a 3-lobed, helmet-

shaped aril ca 1 mmlong, densely pubescent with short, appressed, pale to

golden colored trichomes. Pollen 13-17 polycolporate, isopolar monads, sub-

spheroidal to prolate in shape, 32 /tin x 37 fim.

KEY TO THE INFRASPECIEIC TAXA OF P. GRAND1FLORA

spreading trichomes 1 .
/'. zr.niJitlorj var. ^unlijlnr,,

15. Stems ami leaves glabrous to toirunto.se; wings pale to dark purple, 4.8 (3.0-

6.0) mm long, 4.3 (2.V5.0)mm wide, nrieulate or not; uppet sepals mostly



. GRAndiflora Walter, Fl. Car. 179. 1788.

. muhhnba-yji G. Don, Gen. Syst. 1: 358. 1831.

Uemeia rosea (Michx.) Raf., New Fl. 4: 88. 1838.
'. grand/flora ainesuus Shuttiw. ex Gray, Fl. Wright 1: 41. 1SN9

^nuidijlora \:\ (Vibesi i I Vluhl ) " Lou u M no >ol\a » 1

' /n C ' ' hodat Mono! l

J
( )l\. > 67, t 13, r 36. 1893.

Type: CUBA: Wright 112. pro pane (iioi.orvi'n: Herb. Krug .

poswM\ d i,o Wl wni'is k' GIF IM not found fide Caum:
<-//»///// n'/ Sin II Full I'ot.p Bo< lub >I < I 192-1

Type: UNITED STATES. Florida. Dade Co.: Sand-dun,. s op P <

26 Nov-20 Du 1913 /. K. Small & C. h Small 4568
ISOTVI'ES: I Si ' Mi - ' N3 ' ] 1 \ ' 1 s ! : pauatypls iioni die same locality:

/. K. Small 3999 NY ', /. k. Small & (,. K. Small -C^'i NY ', /. K. Small

& E. \V. Small 5872 NY !, TFX !, ]. k. S», ,/ k S,„. U 69 l<) Dl t I !.

GA !, MO (2 sheets) !, NY !, SMU !, TENN !, TEX !, UNC (2 sheets*

!, US (2 sheets) !).

Uemeiu cumulicola (Small) Small, Man, S. F, Fl. ~66. 1933.

).75- 7.4 elm tall, slightly suffrutcscent, moderately

^ith both incurved, appressed trichomes and spread-

ing trichomes. Leaves narrowly elliptic to ovate-rhomboid, glabrous to tomen-

tose with pubescence as in the stems, 32.9 (11.0-52.0) mmlong, 6.9 (1.0-

16.5) mmwide, 5.5 (2.0-20.0) times longer than wide. Upper sepals 2.4

(! 1-3.1) mm lorn: w th i mixture of glandulat and non-glandular tri-

chomes. Wings 5.5 (3.0-7.0) mmlong, 5.0 (2.8-6.8) mmwide, pale purple

to purple, reticulated or not. Seeds 2.0 (1.6-2.5) mm long, 1.0 (0.6-1.3)

mmwide, 2.0 (1.4-2.7) times longer than wide.

Anthesis: All year in the tropical and subtropical, portions of its range,

March to August in the more temperate regions.

Habitat and distribution: Generally dry, sandy habitats, pine and oak

associations, dunes, roadsides, savannas, and prairies, Coastal Plain from North

Carolina to southern Florida, wesi to Louisiana, and in Cuba, the Bahama
Islands, Hati, and the Dominican Republic (Fig. 7).

Additional specimens examined:

BAHAMAS. San Salvador: 6/7//, 8813 (FTG). CUBA. Las Villas: Leon

9/96 (US). ORIENT!-: Vlinram 19-i» (US). DOMINICAN' Rl ITRI.U . I. A VloA:
Meagher 299a (USF), Month Christi: Ekmau 1112681 (LF). Puerto PLATA:
Raunktacr 1018 (US) Sanidv.,o ninth c. )mn, U ->() (USF). SANTA DO-
MINGO: Allard 14379 (US). HATI. DEPT. Du NORD: Leonard 7381 (US). DEPT.

DU NORDOUES'i Leonard 6 Leonard 14332 (US). DEPT. Du L'OUEST: Leonard

4973 (US). UNITED STATES. Alabama. Autauga Co.: Moore 335 (ALA).
Baldwin Co.: Hurkhal/cr j-^8 (UWFP). Barbour Co.: Moon a {8 (ALA). Butler

Co.: Clark 1-096 (UNC). Choctaw Co. : Clark 3717 (UNC). Conecuh Co.: Corral!



><> , ( I
[

I I ,
. no C, Rutland 1 308 ( ALA >. ( ovington Co fW

/-,.W/ (UNO. Dallas Co.: U'Y/^rr 6- lU/7/,//r 3507 (CiA, NY, TEX, UNC).
Elmore Co.: Rutland 705 (ALA). Escambia Co.: Moore -i99-C'J (ALA). Geneva

Co.: Moore 660 (ALA). Greene Co.: Shinners 12080 (SMC). Hale Co.: McKitrick

i)V
i ALA - Henry Co.: UW6/.S\> (UNC). Houston Co.: Clark 7296 (UNC).

Lee Co.: Morris 169 (GA). Marengo Co.: C.7^7 H6(U (UNC). Mobile Co.:

7V»r 6 T<o</or 7353-/ (NLU). Montgomery Co.: Moure 601 (ALA). Pike Co.:

Moore 561 (ALA). Russell Co.: Anderson 172 < ALA j . Sumter Co.: Jones 1749

(GA, UNC) Tallopoosa Co Thornhill I U (.ALA ) Washington «
'I /('/«;

(ALA). FLORIDA. Alachua Co.: Crosby & IT Any 318 (USD. Brevard Co.: Long

et al. 2U2 ( USF ) . Broward Co.: MoUcide GO (DUKF. MO, NY). Calhoun Co.:

GVe/ev; 79 ( FSU ) . Charlotte Co.: Smith JW (USF). Clay Co.: lUor 6 /Lv/oW

(TEX). Collier Co.: Wiauhrlm 6 Winnhrlin 5222 (UNC. USF). Columbia Co.:

K f ;//. f WO(MO). Dade Co.: AY</^ n N<; >„ il'NCi. IVSoto Co.: Small & DeWinkier

95 VJ (NY). Duval Co.: Curtis* 513 (GA, MO, NY, SMU). Escambia Co.: fl«r£-

A^/tr 6562 (UWFP). Gadsden Co.: Anderson .,298 (FSU). Gulf Co.: Chapman

(MO). Highlands Co.: /U </•>//» UsY, (NY) I bllsborough Co.: Wunderlin et al.

595/ (USF). Holmes Co.: McDamel -i8-G (FSU). Indian River Co.: Nairn an &
Lalte ^2 7

( FAU ) . Jackson Co.: Godfrey 63656 (USF). Jefferson Co.: Bowers

(TENN). Lake Co.: MoLGule 6 Muldeuke 2980-1 ( LL ) . Lee Co.: Brumbach 9273

(NY). Leon Co.: CYm// 5 5fU (DUKE, GA). Levy Co.: Kr,// -^95 (FSU). Liberty

Co.: "Herb. Chapman" (MO). Madison Co.: Carmer & Norsieorthy 185 (GA,

UNC7). Manatee Co.: Gaulle C /7c«//7/ A< /969 (USF). Marion Co.: Ford 2265

(TENN). Martin Co.: Bogs 67 (FAU). Monroe Co.: Brt/tou 106 (NY). Okaloosa

Co- Godfrey 6 / U6 (FSU). Orange Co.: Schallcrt 1 5969 (SMU). Osceola Co.:

Singletary 77 (DUKE). Palm Beach Co.: Gauman 1 20 1 (FAU). Pasco Co.: Cuth-

bert (NY). Pinellas Co.: L</UA, 26662 (USF). Polk Co.: /Un 7 0S>3 (TENN).

Putnam Co.: Harper 1 218 (UNC). Saint lohns Co.: Ke.iW</.r ( LL, MO, NY).

Saint Lucie Co.- />V.m .7U37 (US). Santa Rosa Co.: 7)wn .S-6.S5 (MO, NY). Sara-

sota Co.: L««e & LaLla 2^60 (USF). Seminole Co.: C,»nlc ] ct al 7389 ( LL, USF).

Sumter Co.: S/«,7/> 46S (USF). Taylor Co.: AU/-W/W & Gadjny -l3<>9 (FSU, UNC).

Volusia Co.: Ray ct al. 10815 ( LL, SMU, UNC, USF). Wakula Co.: Anderson 3936

(FSU). Walton Co.: Moore 685 (ALA). GEORGIA. Baldwin Co.: 1 Ian kins (UNC).

Berrier Co.: Duncan 11821 ( GA ) . Blecky Co.: Duncan & Hardin 10638 ( GA )

.

Bulloch Co.: Boole 1152 (SMU. UNC). Chandler Co.: Abies 5,291 (UNC). Charl-

ton Co- Jones a al. 2G02 (GA). Chatam Co.: MGlmgcr (MISS, SMU, UNC).

Clay Co.: Thome 3662 {GA). Cook Co.: Faircloth & Dean 2 GO ( GA, MO, UNC).

Crisp Co.: Duncan ISlSt (GAi. Decatur Co.: Faircloth IG (UNC). Dodge Co.:

Bozeman 5420 (UNC). Echols Co.: Faircloth 5933 < GA. UNC). Glynn Co.:

Bozeman 6293 (UNC). Grady Co.: Mohhnle 5 MoldeuG 30106 ( LL ) .
Harris

Co.: Guthrie 250 (ALA). Jefferson Davis Co.: Jones & Reynolds 11684 ( GA )

.

Laurens Co.: McVau K h & I'von 3008 (GA). Lee Co.: Du,na>, it al. 17139 ( GA )

.

Long Co.- Duncan 21/18 (GA). Lowndes Co.: Fairdotb 5921 (UNC). Mcintosh

Co.; Curnll 5.
( M (FSU). Miller Co.: Duncan 6"6/ (GA). Mitchell Co.: Faircloth

1786 (GA, MO, UNO). Richmond Co.: Duke 6 AhU< 2.032 (UNC). Screven Co.:

Ahles 54111 (UNC). Tattnall Co.: Fitzgerald 23 ( GA i . Taylor Co.: D//w<v/y 6
fW/w /J56/2 (GA). Thomas Co.: Chicdl 2805 (FSU). Tilt Co.: Duncan et al.

17085 (GA). Toombs Co.: I'lummtr & PulLn (CiA). Wayne Co.: Coile 212 (GA).

LOUISIANA. Saint Tammy Pa.: Thomas 6^892 (NLU). Tangipahoa Pa.: Thomas

et al. 2U75 (NLU). Washington Pa.: R»Jg ir .>
8in8 (UNC i. MISSISSIPPI. Clarke

Co.: Miller 6 MilUr 87 5 (SMU). Covington Co.: /o«« 5653 (MISS). Forrest Co.:

Webster & Wilbur 3-l33 ( GA, NY, SMU). George Co.: /«»w /7/30 (MISS).

Greene Co. : Jones S-+ -it) (MISSi. Huu.nl o I > (MISS) Harrison C o

;»«« 6- ;»«« 1-tSOl (MISS). Jackson Co.: Dcm-rcc 32241 (SMU). Jasper Co.:



Jones 14238 (MISS, NY). Jefferson Davis Co.: Jones 5967 (MISS). Jones Co.:
Teer 151 (SMU). Lamar Co.: McVaagb NO) (SMU, TEX). Lauderdale- C o
Jones 9148 (MISS). Marion Co.: Ray NYU ( GA, NY, TENN, UNC). Noxubee
1 » Af^r/«

( Mil S) '< rl Riv< i < o />«/ eis 4 (Ilf'Ii P rr\ o Jones
14673 (MISS) Smith , n/ ,0 ,'m < C, , \\ drlull .

, |,,/ t , S 0/
(MISS) Wayn Co Jones Jones 661 (MISS) North Carolina Richmond
Co.: D«/=e /ON (UNC;. Robeson Co.: Britt 69 (UNC). Scotland Co- Ahlet &
llaesloop 06.26 (UNC). SOUTH « aroi.ina Aiken to O/O /6f>5 (UNC) Allen-
dale Co.: Radford & Radjonl UN/ (UNC). Anderson Co.: Abies C Radford
13473A (UNC). Bamberg Co. '

i . il,adn< tr o ( i FNN. UNC). Barn-
well Co.: Abies & Bain/ 569U (UNC >. IOOo,r . ,, . /;, // :s20 (UNC). Berkeley
Co.: Abies & llatd.u P '6659 (UNO Call , U1 Co I/,/,-, <S //<«/„„/, ?f)NS>S

(UNC). Charleston ( o Gibbs (NY) Chesi rliekl Co 0£er (UNC). Clarendon
Co.: Radford 24607 (UNC). Colleton Co.: lull />/<) (UNC). Darlington Co.:
Smith 1345 (UNC) Dillon (o I/O . A \Uu sloop ' >>

< UNC ). Dorchester Co.:
/!£/« 6 H^/™/> .26/9) (UNO. Onrhcld Co.: O// 9-/ /6 (UNC). Florence Co.:
Rodgers et al. 73^48 (NI.U). Georgetown Co.: Codfny & Tiyoa /O (iVIO NY
TENN). Hampton O J// , ' / NYUNi. Hn ln (o O^MUNC)!
Jasper Co.: Leonard i Radford /0(, i \\ \. MISS Til 'U •,

, UNO. Kershaw Co.:
Duke 1492 (UNC). Lexington Co..: Radford 23266 (UNO). Malboro Co.: Canby
(NY). Marion Co.: 9Y// Li6 ! ( UN< ) Orann bur- ( o \bles 6 llaedoop >v?65
(UNC). Richland ( , / eer/ (MO) u ,te (o Radio, a > ,,9 U \>

YPE: UNITED STATES. Florida: /),-. Uarunmnb ,-.«. (lfctotypf- NY
SYNTYPK: "Middle Florida", Or. Chop man. NY O

'. flabellata Shiirtkv. ex Gray, PI. Wright 1: 41. 1852. pro syn.

TYPE: UNITED STATES. Florida. Monroe Co.: "Ad oras sylvarum juxra marc-

Ins. Key West, Feb 1846", Rugel )7 (US !).

cube isis « iiodi, Monog Polyg > 62, t 15, f. 36. 1893.

TYPE: CUBA: Wright 112, pro parte (HOLOTYPL: Herb. Krug ex Urb.— B,
possibly destroyed; ISOTYPLS: GU ', BM !. US ! (mixed Coll.)).

2 ' r. Ict'tophyll hodai lotioj I oi 5 1893 non P lepto-

i.billa Be id,, 1822.

TYPE: CUBA: Wright 112, pro parte ( HOLOTYPL: Herb. Krug ex Urb. B,

possibly destroyed LSOTYPI OI ! paratypls DOMINICAN RITUBI.K
SIERRA DE PALO: Quemado, 500 m. 10 M.t\ 188 / , Ken I s<j() K !, BM, not
found tide Caummin litt.).

'

, aid, I wv;u rl da, » < lu iaf Mono. [Oh | S9

Ave en /ar;

mdillora \ u I, mh s Blake N \m r II 25(5) U9 192.

Type: UNITED STATES. Florida. Lee Co.: p.neland vicir



Typi UNITED ST.* umno ! v < I u ul.uks wist of Mia

Nov looi, /. /x. \ /«./// 6 c. I'. \.n/> .>x<> (hoi.otyi'i:. NY \>.

licnnni mum* ;/./'»
i

" in II i 1.51. il . in. ill. M. in i II U I"

(. hiodcs (Blake) Small, Man. S. E. Fl. 766. 1933-
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Stems erect to ascending, 1.3-10.0 dm tall, largely herbaceous, glabrous
to tomentose with incurved, appressed trichomes (rarely with a few spread-
ing or intermediate trichomes), occasionally with a blistered or pustulate

surface. Leaves linear to linear-elliptic, glabrous to moderately pubescent
with incurved trichomes, 30.7 (11.5-64.0) mmlong, 2.2 (0.25-6.0) mm
wide, 18,7 (2.0 46.0) times longer than wide. Upper sepals 2.1 (1.4-2.7)
mmlong with Utah. -{mltiLi, mchom* W mr US ( ,0-6 0) mm long,

4.3 (2.5-5.0) mmwide pal< to d ep purpl< reticulated or not. Seeds 1.8

N. 3-2.2; mm long, 1.0 (0.5-1.2) mmwide, 2.1 (1.5-3.3) times longer
than wide. (n = l4).

Anthesis: All year in the tropical and subtropical portions of its range,

March to August in the mote temperate regions.

Habitat and distribution: Dry, sandy habitats similar to those occupied
by variety grandijlom, such as pinelands, roadsides, and open fields; distrib-

uted from Gadsden and Duval Counties, Florida south to the Florida Keys,
Cuba, and the Dominican Republic (Fig. 7).

CUBA. CAMAGUEZ: Ekman (US). Habana: Ekman (US). Isle OF Pines:
Palmer & Riley 857 (US). OKILNTH: J-igudr.n- 112, (US). SANTA CLARA: Smith
& Hodgdon 3089 (US). Dominican Ri-.i'ciii.ic: r.^gm IS'JO (K). UNITED
STATES. Florida. Alachmi Co.: Mural (MO.. Brevard Co.: Mnldenke 227 (DUKE,
MO, NY). Broward Co.: Austin -Co (CAIN. ( haroiettc Co.: Godfrey 65 UU
(FSU). Citrus Co.: Krai & Krai 66a 2 < FSU, CA, CSV,, (oilier Co.: Nauman et at

794 (FAU). Dade Co.: Nauman ct al. ,S'w (FAF). D.Soto Co.: Fulton 17 (USE).
Dixie Co.: D'Arcy & Smith Hl-i ( LL) . Duval Co.: Curtiss /OJ (FSU). Filler
Co.: Smith & Myiut 02 (USF,, Gadsden Co.: Tracy S5-/2 (NY). Glades Co •

/.e»vi 56.SA) (MO, TEX). Hendry Co.: Edcs 6SH-, (DUKE, GA). Hernando Co.-
^ ;

r
' '/ " U-i i,\ I SI ) Hmhlm Is ( „ R, Lt d 97 M) (USF) Hills

borough Co.: lakda 210 2) (Nil i lake (o < , C J O/n,, - ,C / (USF) Fee
Co.: Erf*™ /A/9 (I.L, SMU). Leon Co.: Wilsmi 267 (FSU). Levy Co.: Sharp &
Shanks 7054 (TFNN). Marion Co.: Matin r M2r ( FSU ,. Martin Co.: Nauman
& Tatje cSOj (FAU). Monroe Co.: Killip -I-I-/27 (NY). Okeechobee Co.: TWcGw*
707.57 (FAU, SMU) Orange C< Richard (DIKE) Osceola Co: Schalert

4813 (SMU). Palm Beach Co: S.cnaaa 1 I S7 (FAU). Pasco Co.: ivrf}< ^ «/ 9904
(USF). Pinellas Co.: OW/c & firming 6s~ (USF). Polk Co.: Shank et al. 7187
(TENN). Putnam Co.: Bamhart 1 2 2 (NY). Saint Johns Co.: Godfrey 70217
(FSU). Saint Lucie Co.: Harris s.n. (FAU). Sarasota Co.: Henderson 63-1567
(FSU). Sumter Co.: Crenelle & Eh wing IS30 ( US1U . Suwanee Co.: Hitchcock
(MO). Taylor Co.: Wiggins 2002) (UNO. Union Co.: Euckwith 683 (US)
Wakula Co.: Henderson 70-01 (FAU).

subsp. krugii (Chodat) Nauman, comb, et

0,v- i Chodat, Monog. Polyg. 2: 63, t. 15, f.

New Providence:
: Egger

Urb. B, destroyul ; ISOTYPE: fragmen r NY
mensis Blake,

: BAHAMAS.New Providence
Nassi )03, A. E. Wight . 272 (P



BAHAMAS. Andkos: Rul Bays, 1 5 Apt 189(1. ./. /. 6- /!. A.'. N»ytbn>t> -/6
1

)

GH, K).

Stems largely erect, 1.6-6.3 din tall, glabrous, incurved trichomes rarely

found on younger portions, surface usually blistered or pustulate. Leaves

linear to narrowly elliptic or oblanceolate, glabrous, 33.2 (14.0-49.0) mm
long, 4.1 (1.3-6.0) mmwide, 10.4 (3.4-24.0) times longer than wide.

Upper sepals 1.8 (1.3-2.2) mmlong with hugely non-glandular trichomes.

Wings 3.5 (2.5-4.0) mmlong, 3.1 (2.0-3.5) mmwide, deep purple, reticu-

lated"; Seeds 1.6 (1.4-1.9) mmlong, 0.9 (0.7-1.0) mmwide, 1.9 (1.6-2.3)

inK-N longer than wide.

Anthesis: All year.

BAHAMAS. Abaco: Condi 6 Pupumc -
f 261S (CYC, NY). Andros: Cnrrdl

et a> 49667 ( FTG i . Grand Bahama: Cnrrdl ^0-i99 ( FIX'.. NY). Eleuthra:

Krauss et al. 206 ( FAU ) . F.xuma: Cnrrdl & Sauk da HhU-i (FTG NY). New
PROVIDENCE: Cnrrdl & Polemic -+0-i32 (FIG). CUBA. CAMACUEZ: Button et al.

13179 (NY). Isle of Pines: Curtiss (NY). PlNAR Del RiO: Britton et al. 6380

(NY).
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